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INTRODUCTION: 


The  goal  of  this  project  is  to  design  an  easy-to-use  cost-effective  test  that  accurately  predicts  whether  or  not 
someone  is  likely  to  develop  acute  mountain  sickness  (AMS)  when  they  travel  to  high  altitudes. 


OVERALL  PROJECT  SUMMARY: 

In  this  fourth  year  we  were  recovering  from  the  slight  delays  incurred  last  year  due  to  the  long  wait  for  HRPO 
approval  of  the  second  study  as  well  as  the  replacement  of  our  postdoctoral  fellow  responsible  for  the  gene 
expression  analyses. 

We  also  expanded  our  SOW  to  include  the  analysis  of  the  remaining  76  samples.  We  therefore  are  currently  in  a 
NCE  period  with  supplemental  budget  for  the  SOW  expansion. 

QTR  13  Accomplishments  (Jan-Mar  2014): 

We  completed  the  field  study  on  September  29  2013.  27  research  subjects  from  Dallas  successfully 
completed  the  high  altitude  protocols  in  Breckenridge.  We  hired  a  new  part-time  bioinformatics  person  to 
supervise  the  completely  independent  analysis  of  Phase  I  and  Phase  II  data.  The  reason  for  the  ‘independence’ 
is  to  avoid  the  possibility  that  the  research  team  could  influence  the  results.  We  started  that  process  in  January 
of  2014  and  have  completed  the  initial  analyses  of  Phase  I  and  started  the  initial  de-no vo  analysis  of  Phase  II. 

Dr.  Roach  also  had  a  chance  to  present  the  preliminary  data  form  these  studies  to  the  DoD  IPR  at  Fort 
Detrick.  The  project  was  very  positively  received.  The  presentation  is  attached. 

QTR  14  Accomplishments  (Apr-Jun  2014): 

In  quarter  14  we  hired  an  additional  part-time  bioinformatics  analyst  to  assist  with  the  data  analysis.  That 
work  is  going  well.  Mid-quarter  we  were  asked  to  prepare  a  supplementary  budget  to  analyze  some 
additional  samples  from  Phase  1 .  During  this  quarter  we  were  still  waiting  to  hear  the  outcome  of  that 
funding  request.  In  the  meantime  we  developed  two  plans  of  action  for  the  remaining  time  on  this  project, 
one  with  no  additional  funds,  and  one  with  the  additional  funds.  Bioinformatics  analysis  continued 
throughout  this  quarter. 

QTR  15  Accomplishments  (Jul-Sep  2014): 

In  QTR  15  we  got  confirmation  that  we  have  additional  funding  which  slightly  modifies  the  plan  and  scope 
of  our  work  on  this  project.  Our  newly  hired  additional  part-time  bioinformatics  analyst  is  beginning  to 
assist  with  the  data  analysis,  and  to  help  develop  the  plan  for  the  next  year  of  work  on  AMS  Prediction.  That 
work  is  going  well. 

QTR  16  Accomplishments  (Sep-Dec  2014): 

At  the  end  of  Q16  we  started  organizing  the  frozen  RNA  samples  for  the  ‘extra’  analyses.  And  we  began 
organizing  all  the  additional  data  we  will  include  in  this  mega  comparison  of  gene  expression  for  AMS 
prediction.  Work  on  this  project  began  ramping  up  during  this  quarter  and  will  continue  to  be  a  major  focus 
for  the  next  12  months. 

Throughout  all  four  quarters  of  2014  we  have  to  commit  considerable  time  and  resources  to  continuing  IRB 
review,  both  locally  here  in  Colorado  and  at  HRPO,  which  we  have  done  and  will  continue  to  do. 
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KEY  RESEARCH  ACCOMPLISHMENTS: 


•  confirmation  of  our  ability  based  on  a  sea  level  test  in  Phase  I  to  predict  acute  mountain  sickness  at  high 
altitude 

•  design  and  execution  of  the  Phase  II  field  study 

•  successful  RNA  isolation  and  microarray  analyses  from  the  Phase  II  validation  study  data 

•  gaining  additional  funding  to  analyze  ‘middle  of  the  road’  samples  from  Phase  I 

•  addition  of  data  from  our  companion  study,  AltitudeOmics,  to  the  database  of  gene  studies  to  be 
analyzed  for  AMS  prediction 

•  expansion  of  a  bioinformatics  team  to  include  two  additional  consultants  at  no  cost  to  the  project 

•  expansion  of  the  bioinformatics  dataset  to  include  advanced  clustering  analysis  which  may  lead  to 
identification  of  biological  factors  linking  the  AMS  prediction  signature  to  biological  mechanisms 


REPORTABLE  OUTCOMES: 

Though  the  initial  results  are  exciting,  and  verify  our  original  hypothesis,  it  is  premature  to  proclaim  complete 
success.  Today  it  is  accepted  practice  to  validate  gene  expression  findings  in  an  independent  cohort  before 
relying  on  the  validity  of  a  gene  expression  screening  test.  We  are  expanding  this  validation  phase  to  include 
different  samples  form  higher  altitudes,  and  more  samples  form  Phase  I  with  less  severe  symptoms.  This  robust 
approach  to  validation  will  rigorously  test  whether  AMS  prediction  from  a  sea  level  blood  test  is  possible. 


CONCLUSION: 

If  the  Phase  I  expanded  sample  base,  the  Phase  II  validation  study  and  the  AltitudeOmics  study  confirms  our 
initial  findings,  we  are  on  track  to  develop  a  method  for  predicting  risk  of  AMS  in  sea  level  residents.  This  was 
the  overarching  goal  of  the  entire  project,  and  at  this  point,  we  are  still  hopeful  to  validate  the  identified  gene 
signature  for  AMS  prediction.  This  last  step  has  potential  to  change  the  way  we  manage  risk  in  people  who  have 
never  before  gone  to  high  altitude. 
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